CLAIMS 

What is claimed is: 

1. A method for generating additional information for guaranteeing seamless 

2 playback, the method comprising a step of generating data stream/information for each of two 

3 or more data streams comprising packet data to which informanon on an arrival time of the 

4 respective packet data is added, the data stream informatiorycomprising seamless playback 

5 information, which indicates whether a corresponding data stream is to be seamlessly 

6 reproduced after playback of a preceding data stream, afnd/or seamless time control information 

7 for controlling an output time of the corresponding data stream to be seamlessly reproduced. 

iS! 2. The method of claim 1, whereiiyflie seamless time control information 

2-- ^ comprises a reference time, offset information and/or gap length information. 

: EI! / 
: Ts} / 

irj 3. The method of claim 2, Wherein the reference time is obtained based on arrival 

2 times of packet data of the preceding/data stream and indicates an output time of a first packet 

3^ data of the corresponding data stremn to be seamlessly reproduced. 

4. The method of/claim 2, wherein the offset information is obtained based on 

2 arrival times of packet data/of the preceding data stream and is a value of the difference 

3 between an original arrival time of a first packet of the corresponding data stream to be 

4 seamlessly reproducedyand the output time of the first packet of the corresponding data stream. 

1 5. The method of claim 2, wherein the gap length information is a value of an 

2 amount of time from an output time of a last packet of the preceding data stream to a time at 

3 which a first packet of the corresponding data stream to be seamlessly reproduced must be 

4 output. 
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1 6. The method of claim 1, wherein the seamless time control information is valid 

2 only when the seamless information has a value indicating "seamless playback." 

, ^ ..,„.™.^^..„ 

2 of packs, each pack which comprises the predetermined number of pads^t data to which 

3 information on the arrival time of the respective packet data is adde^ and an extra header 

4 which is added to the packet data with arrival time information. / 

1 8. A recording medium comprising: / 

2 a first area including a plurality of data streams composed of packet data to which 
3«i information on the arrival time of the respective packet data is added; and 

4y a second area including data stream inform^ion comprising seamless information, 

ff^ which indicates whether a corresponding data stream is to be seamlessly reproduced after 

$y playback of a preceding data stream, and/or sfeamless time control information for controlling 

'jf J an output time of the corresponding data sj/eam to be seamlessly reproduced. 

ly 9. The recording mediun/of claim 8, wherein the seamless time control 

if i information comprises a reference/iime, offset information and/or gap length information. 

1 10. The recordina/inedium of claim 9, wherein the reference time is obtained based 

2 on arrival times of packet/flata of the preceding data stream and indicates an output time of a 

3 first packet data of the j^rresponding data stream to be seamlessly reproduced. 

1 11. Th/ recording medium of claim 9, wherein the offset information is obtained 

2 based on arrival times of packet data of the preceding data stream and is a value of the 

3 difference Imween an original arrival time of a first packet of the corresponding data stream to 

4 be seanilessly reproduced and the output time of the first packet of the corresponding data 

5 stream/ 
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1 12. The recording medium of claim 9, wherein the gap length information is a value 

2 of an amount of time from an output time of a last packet of the preceding data stream to a 

3 time at which a first packet of the corresponding data stream to be seamlessly reproduced must 

4 be output. 

1 13. The recording medium of claim 8, wherein the seamless time control 

2 information is valid only when the seamless information has a value indicating "seamless 

3 playback." 

1 ^^^14. The recording medium of claim 8, wherein each o^e data streams in the first 

'^l area comprises a plurality of packs, each pack which compris^the predetermined number of 

packet data to which information on the arrival time of th^espective packet data is added, and 

^ an extra header which is added to the packet data wWi^rival time information. 

jffj 15. A recording apparatus compris^: 

2^ an arrival time information generate for adding arrival time information on an arrival 

W tune of input packet data to each input|4cket data; 

4"i a data stream information g^rator for generating data stream information for each of 

^ two or more data streams comprising the packet data to which the arrival time information of 

6 the respective packet data is adaed, the data stream information comprising seamless playback 

7 information, which indicate/ whether a corresponding data stream to be seamlessly reproduced 

8 after playback of a preceding data stream, and/or seamless time control information for 

9 controlling an output time of the corresponding data stream to be seamlessly reproduced; and 

10 a recording controller for performing control such that the data stream is recorded in a 

1 1 first area of a recording medium and the data stream information is recorded in a second area 

12 of the recordinannedium. 
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1 16. The recording apparatus of claim 15, wherein each of the data streajaffs in the 

2 first area comprises a plurality of packs, each pack which comprises the pred^^^mined number 

3 of packet data to which information on the arrival time of the respective packet data is added, 

4 and an extra header which is added to the packet data with arrival time information. 

1 17. The recording apparatus of claim 15, further oeraiprising a counter which is 

2 driven by a system clock signal and reset at the moment vmen a first packet of each data stream 

3 is input, for performing counting operation and provjdmg a count value to the arrival time 

4 information generator. / 

5 / 

18. The recording apparatus of^laim 15, wherein the seamless time control 
information comprises a reference tim^offset information and/or gap length information. 

Td 19. The recording a^aratus of claim 18, wherein the reference time is obtained 

^ based on arrival times of mtcket data of the preceding data stream and indicates an output time 

3 of a first packet data of/me corresponding data stream to be seamlessly reproduced. 

: t:r / 

\l\ 20. Tlie recording apparatus of claim 18, wherein the offset information is obtained 

^{ based on arrival times of packet data of the preceding data stream and is a value of the 

3 difference/oetween an original arrival tune of a first packet of the corresponding data stream to 

4 be seanrfessly reproduced and the output time of the first packet of the corresponding data 

5 stre^. 

1 21. The recording apparatus of claim 18, wherein the gap length information is a 

2 value of an amount of time from an output time of a last packet of the preceding data stream to 

3 a time at which a first packet of the corresponding data stream to be seamlessly reproduced 

4 must be output. 
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1 22. The recording apparatus of claim 18, wherein the seamless time control 

2 information is valid only when the seamless information has a value indicating "seamless 

3 playback." 

1 / 23. An editing apparatus for editing data recorded in a recording medium 

2 comprising a first area including a plurality of data streams composed of packet data to which 

3 information on the arrival time of the respective packet data is added/ and a second area 

4 including data stream information comprising seamless information, which indicates whether a 

5 corresponding data stream is to be seamlessly reproduced after mayback of a preceding data 

6 stream, and/or seamless time control information for controlling an output time of the 

7^ corresponding data stream to be seamlessly reproduced, the^diting apparatus comprising: 

si; a data information updator for, after editing by the editing apparatus, analyzing the data 

f! stream information and updating the seamless tune control information so that data at either 

WJ side of the boundary between data streams, at which /eamless playback is not guaranteed, can 

1 hi be seamlessly played back; and / 

12 , an editing controller for performing control such that edited data streams are recorded 

in a first area of the recording medium and upd/ted data stream information is recorded in a 

14ri second area of the recording medium. / 

I / 

1 24. The editing apparatus of claim 23, wherein the seamless time control 

2 information comprises a reference time, offset information and/or gap length information. 

1 25. The editing apparatus of claim 24, wherein the reference time is obtained based 

2 on arrival times of packet data of the preceding data stream and indicates an output time of a 

3 first packet data of the corresponding data stream to be seamlessly reproduced. 
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1 26. The editing apparatus of claim 24, whereinthejoffectrinformation is obtained 

2 based on arrival times of packet data ofthej^reeeding data stream and is a value of the 

3 difference between an originat'afrival time of a first packet of the corresponding data stream to 

4 be seanilessly nejjfoduced and the output time of the first packet of the corresponding data 

5 stream^/^ 

1 27. The editing apparatus of claim 24, wherein the gap length information is a value 

2 of an amount of time from an output time of a last packet of the preceding data stream to a 

3 time at which a first packet of the corresponding data stream to be seamlessly reproduced must 

4 be output. 

ip^^^^^^^28. The editing apparatus of claim 23, wherein each of tti^ata streams in the first 

2^^ area comprises a plurality of packs, each pack which comprises^ predetermined number of 

III packet data to which information on the arrival time of the/^pective packet data is added, and 

4? i an extra header which is added to the packet data with^^ival time information. . ^ 

fU 29. A playback apparatus for reproducing data recorded in a recording medium 

ii\ comprising a first area including a pluraUty of data streams composed of packet data to which 

3^J information on the arrival time of thp^espective packet data is added; and a second area 

4 including data stream informatiMxomprising seamless information, which indicates whether a 

5 corresponding data stream is/to be seamlessly reproduced after playback of a preceding data 

6 stream, and/or seamless time control information for controlling an output time of the 

7 corresponding data stream to be seamlessly reproduced, the playback apparatus comprising: 

8 a playback/controller for reproducing the data streams and data stream information 

9 which are recoraed in the recording medium; 

10 a counter which is driven by a system clock signal and reset according to arrival time 

1 1 information which has been added to a packet that is first reproduced by the playback 

12 conti?oller; 
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13 a first processor for modifying original arrival time informatiftfr^ra corresponding data 

14 stream to be seamlessly reproduced so as to provide modjfied'^ival time information or for 

15 providing a control signal indicating a time^eifSie counter is to be reset, based on data 

16 stream information provided from^flig^ayback controller; and 

17 a second processopitfr controlling output by removing the original arrival time 

18 information whidi^is^ded to the packet data in the corresponding data stream, which is 

19 provided^fp<5rri the playback controller, in response to an output of the first processor. 

1 30. The playback apparatus ^ claim 29, wherein, when reproducing the 

2 corresponding data stream to be se^lessly reproduced without reset of the counter, the second 
processor controls output by removing the original arrival time information when the modified 

4i; arrival time information is^entical to the original arrival time information which has been 

^= added to the packet dajatf and, when reproducing the corresponding data stream to be 

6y seamlessly reproducfed with reset of the counter, the second processor controls output by 

^ resetting the cojmter to a value of the arrival time information of a first packet data of the 

8 corresponds^ data stream in response to the control signal and removing the original arrival 

§rU time in^mation when the output of the counter is identical to the original arrival time 

10j| in^laraiation which is added to the packet data. 

1 31. The playback apparatus of claim 2^wherein each of the data streams in the first 

2 area comprises a plurality of packs, each pac^^hich comprises the predetermined number of 

3 packet data to which information on the amval time of the respective packet data is added, and 

4 an extra header which is added to thc/^cket data with arrival time information. 

1 32. The playback ^paratus of claim 29, wherein the seamless time control 

2 information comprises a reference time, offset information and/or gap length information. 
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1 33. The playback apparatus of claim 32, wherein the first proc^&^r converts the 

2 original arrival time information of the first packet data of the CMreSponding data stream into 

3 the reference time and adds a value of the offset informatio^o values of the original arrival 

4 time information of the rest packet data of the cppr^onding data stream to provide the 

5 modified arrival time information. 

1 34. The playback app^atus of claim 32, wherein the first processor adds a value of 

2 the offset information to a^lue of the arrival time information of a first packet of the 

3 corresponding data sjr^am and, thereafter, adds the value of the offset information to values of 

4 the original arriydl time information of the other packet data of the corresponding data stream 

5«;i to provide the modified arrival time information. 

•d 

35. The playback apparatus of claim 32, wherein the first processor adds a value of 

^tl the gap length information to a value of the original arrival time information of a last packet 
data of the preceding data stream to provide the control signal indicating the time when the 

4 counter is to be reset. 

\kj '^v[^!i>^6. The playback apparatus of claim 32, wherein tire second processor ignores the 

^[ referent time, offset information and/or gap length informdion and outputs the data stream 

3 recorded in the first area of the recording medium ba^ on the original arrival time 

4 information, when the seamless information has a/alue indicating "non-seamless playback." 

1 37. A recording and playback ^paratus comprising: 

2 an arrival time information generator for adding arrival time information on an arrival 

3 time of input packet data to each innm packet data; 

4 a data stream information/generator for generating data stream information for each of 

5 two or more data streams comprising the packet data to which the arrival time information of 

6 the respective packet data is added, the data stream information comprising seamless playback 

7 information, which indkfates whether a corresponding data stream to be seamlessly reproduced 
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8 after playback of a preceding data stream, and/or seamless time control information|<fr 

9 controlling an output time of the corresponding data stream to be seamlessly ren?Muced; 

10 a recording controller for performing control such that the data streajai is recorded in a 

1 1 first area of a recording medium and the data stream information is receded in a second area 

12 of the recording medium; / 

13 a playback controller for reproducing the data streams and/aata stream information 

14 which are recorded in the recording medium; / 

15 a counter which is driven by a system clock signal, ^e counter being reset at the 

16 moment when each data stream is input and performing counting operation to provide a count 

17 value to the arrival time information generator, during^ecording, the counter being reset 
18:=: according to arrival time information which is added to a packet which is first reproduced by 
1^^ the playback controller, during playback; / 

a first processor for modifying original/arrival time information of a corresponding data 

2^11 stream to be seamlessly reproduced so as toi)rovide modified arrival time information or for 

2i|j providing a control signal indicating a tinie when the counter is to be reset, based on data 

23 stream information provided from the playback controller; and 
24y a second processor for controlling output by removing the original arrival time 

25=1 information which is added to the packet data in the corresponding data stream, which is 

26|j provided from the playback contrmler, in response to an output of the fu"st processor. 

■0 / 

1 38. The recording afnd playback apparatus of claim 37, wherein, when reproducing 

2 the corresponding data stream to be seamlessly reproduced without reset of the counter, the 

3 second processor controls mtput by removing the original arrival time information when the 

4 modified arrival time information is identical to the original arrival time information which has 

5 been added to the packet data, and, when reproducing the corresponding data stream to be 

6 seamlessly reproduced with reset of the counter, the second processor controls output by 

7 resetting the counte/ to a value of the arrival time information of a first packet data of the 

8 corresponding dam stream in response to the control signal and removing the original arrival 
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time information when the output of the cja^dnter is identical to the original arrival time 
information which is added to the pap^i data. 

39. The recor^ifig and playback apparatus of claim 37, wherein each of the data 
streams in the first ar^ comprises a plurality of packs, each pack which comprises the 
predetermined mmiber of packet data to which information on the arrival time of the respective 
packet dataX^dded, and an extra header which is added to the packet data with arrival time 
informaffion. 



40. The recording and playback apparatus of claim 37, wherein the seamless time 
control information is valid only when the seamless information has a value indicating 
"seamless playback." 

41. The recording and playback apparatus of claim 37, wherein the seamless time 
control information comprises a reference time, offset information or gap length 
information. 

42. The recording and playback apparatus of(2mim 41 , wherein the reference time is 
obtained based on arrival times of packet data of the^^eceding data stream and indicates an 
output time of a first packet data of the corresp^ming data stream to be seamlessly reproduced. 

43. The recording and playbadc apparatus of claim 41 , wherein the offset 
information is obtained based on arriv^ times of packet data of the preceding data stream and 
is a value of the difference between/an original arrival time of a first packet of the 
corresponding data stream to be ^amlessly reproduced and the output time of the first packet 
of the corresponding data stre^. 
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1 44. The recording and playback apparatus of claim 41, wherein the gap length 

2 information is a value of an amount of time from an output time of a last packet of the 

3 preceding data stream to a time at which a first packet of the corresponding data stream to be 

4 seamlessly reproduced must be output. 

1 45. The recording and playback apparatus of claim 41, wherem^e first processor 

2 converts the original arrival time information of the first packet data of the corresponding data 

3 stream into the reference time and adds a value of the offset inforamtion to values of the 

4 original arrival time information of the rest packet data of the^^forresponding data stream to 

5 provide the modified arrival time information. 

Us 

1^' 46. The recording and playback apparat/s of claim 41, wherein the first processor 

P 

2P adds a value of the offset information to a value^f the arrival time information of a first packet 

Mi / 

3ti of the corresponding data stream and, thereafter, adds the value of the offset information to 

. / 

4^:; values of the original arrival tune inform^ion of the other packet data of the corresponding 

5= data stream to provide the modified ai/ival time information. 

Ml 

Ip: 47. The recording and playback apparatus of claim 41, wherein the first processor 

2^J adds a value of the gap lengjJi information to a value of the original arrival time information of 

3 a last packet data of the n/eceding data stream to provide the control signal indicating the time 

4 when the counter is to/be reset. 

1 48. The recording and playback apparatus of claim 41, wherein the second 

2 processor ignores the referent time, offset information and/or gap length information and 

3 outputs the /lata stream recorded in the first area of the recording medium based on the original 

4 arrival tme information, when the seamless information has a value indicating "non-seamless 

5 playba4." 
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